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* NOTICES ♦ 



JPO and INPIT are not responsible for any 
damages caused by tlie use of this translation* 

1 .This docxunent has been translated by computer. So the translation may not reflect the original 
•precisely. 

2,**** shows the word ^yhich caa not be translated, 
3 .In the drawings, any .words are not translated. 



CLAIMS 



[Ciaim(s)] 

[Claim 1] The supporter which is test equipnirat which conducts electrical-characteristics inspection 
of two or more image sensors arranged on the front face of a transparence substrate, and holds the 
above-mentioned transparence substrate, The reversal device which is made to reverse this supporter 
and turns the rear face of the above-mentioned transparence substrate upward, Test equipment 
characterized by having the light source which irradiates light to the rear face of the above- 
mentioned transparence substrate reversed through this reversal device, and an inspection means to 
inspect the electrical characteristics of the above-mentioned image sensor in the condition that light 
is irradiated from this light source. 

[Claim 2] Test equipment according to claim 1 characterized by haying the conveyance device in 
which the above-mentioned transparence substrate is conveyed. 

[Claim 3] Test equipment according to claim 1 or 2 characterized by having the migration dpvice in 
which the above-mentioned supporter and the above-mentioned reversal device are moved to X, Y, 
and a Z direction at least. 

[Claim 4] The above-mentioned supporter is test equipment given in any 1 term of claim 1 
characterized by having the supporter which holds the above-mentioned transparence substrate on 
the periphery - claim 3. 

[Claim 5] The above-mentioned supporter is test equipment according to claim 4 characterized by 
having the flueway which carries out opening by two or more places of the above-mentioned 
supporter. 

[Claim 6] The above-mentioned supporter is test equipment given in any 1 term of claim 2 
characterized by having the penetration section into which the arm of the ^bove-mentioned 
conveyance device advances- claim 5. 

[Claim 7] The above-mentioned inspection means is test eqmpment given in Bny 1 term of claim 1 

characterized by having the heating unit which heats an image sensor - claim 6. 

[Claim .8] The above-mentioned light source is test equipment given in any 1 term of claim 1 

characterized by being arranged above the above-mentioned supporter - claim 7. 

[Claim 9] The above-mentioned inspection means is test equipment given in any 1 term of claim 1 

characterized by being arranged under the above-mentioned supporter - claim 8, ' 

[Claim 10] The process which is the inspection approach of coiiducting electrical-characteristics 

inspection of two or more image sensors arranged on the front face of a transparence substrate, and 

conveys the above-mentioned transparence substrate, The process which holds the above-mentiqned 

transparrace substrate by the supporter, and the process wtdch reverses the above-mentioned 

supporter in order to turn the rear face of the above-mentioned transparence substrate upward. The 

inspection approach characterized by equipping the rear face of the above-mentioned transparence 

substrate with the process which irradiates ligiht> and the process which inspects the electrical 

characteristics of ftie above-mentioned image sensor in the condition that the above-mentioned light 

is irradiated. . ■ ' 
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* NOTICES * 



.JPO anjcl INPIT are not responsible for emy 
dainages caizsed by the use of tbis translation. 

1 .This document has been translated by computer. So the translation may not reflect the original . 
precisely. 

• 2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION , [ . . ' ' . . . 
[Detailed Descriptibn of the Invention] 

[OODl] ' • • , ' ' ' . . 

[Field of the Invention] This invention relates to the test equipment which can conduct . automatically • 
electrical-characteristics inspection of .an image sensor (for exaniiple, CCD coinppnent) in more 
detail about tbst equipment and the inspection approach. 
[0002] * . ' . ' ' 

[Description of the Prior Art]- Since there is very much the need, semiconductor integrated circuits, 
such as a memory circuit component and a logic circuit element, are produced in large quantities. 
And electrical-characteristics inspection of a semiconductor integrated circuit is conducted using 
various test equipment, and the defective article is screened. Moreover,, in order to also cross the 
contents of inspection variably to a lot of [ inspection quantity ] to]ps, automation is performed as 
much as possible like [ test equipment ] other semiconductor M>rication machines and equipnient. 
[0003] Moreover, recently, the spread of the CCD components used as an image senspr is also 
remarkable, and. the need is also exteaded by leaps and bounds. However, the test equipment of a 
CCD component is behind in automation, if it compares with semiconductor integrated circuits, such 
as a memory circuit component. 

[0004] This invention was made in order to solve the above-mentioned technical problem, and it 
aims at offering the test equipment and the inspection approach of conducttng automatically 
electrical-characteristics inspection of image sensors, such as a CCD component. 
[0005] ' . ' ' 

[Means for Solving the Problem] The supporter which the test equipment of this invention according 
to claim 1 is test equipment .which conducts'electrical-characteristics inspection of two or more 
image sensors arranged on the front face of a transparence substrate, and holds, the above-mentioned 
transparence.substrate. The reversal device whicli is made to reverse this supporter and turns the rear 
face of the above-mentioned transparence substrate upward, It is characterized by having the light 
source which irradiates light to the rear face of the above-mentioned transparence substrate reversed 
through this reversal device, and an inspection means to inspect the electrical characteristics of the 
above-mentioned image sensor in the condition that light is irradiated from this light somrce. 
[0006] Moreover, the test equipment, of this invention according to claim 2 is characterized by 
having the conveyance device in which the above-mentionfed transparence substrate is conveyed in 
invention accbrdiag to claim 1. 

[0007] Moreover,* the test equipment of this invention according to claim 3 is characterized by 
having the migration device in which the above-mentioned supporter and the aboye-inentioned 
reversal device are moved to X, Y, and a Z direction at least in invention accordipi'g to claim 1 or 2. 
[0008] Moreover, as for the abpye-meiitioned siippprter, the test equipment of this invention 
according to claim 4 is characterized Jiy having tiie supporter ^hich holds the above-mentioned . 
transparence'substrate 6n the periphery in invention given in any I'terxn of claiin 1 - claim 3. 
[0009] Moreoyei:, itis.ch^^ 5 
having the flueWay two or more , . 

places of feab ; ? : • . 

[OPIO] Mbfeoyer, as^^f^^^^ the test, eqmpmen^ invention 

according to ciainii' 6 lis chuaracterized' by having liie penetration "section into which the anri of the 
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above-mentioned conveyance device advances in invention giv^n in any 1 term of claim 2 - claim*5, 
{001 1] Moreover, as for the above-mentioned inspection means, the test equipment of this invention 
according to claim 7 is characterized by having the heating imt. which hje^ats an image sensor in 
invention given in any 1 term of claim 1 - claim 6. * 

[0012] Moreover, the test equipment of this invention according to claim 8 is characterized by . 
arranging liie above-mentioned light source above the above-mentioned supjjofter in invention gjven 
in" any 1 term of claim 1 - claim 7. 

[0013] Moreover, the test equipment of this invention accordirig to claim 9 is characterized by • 
arranging the above-mentioned inspection means under the above-mentioned supporter in invention 
•given in any 1 term ofclaiml- claim 8. . ^ 

[0014] Moreover, the iiispection approach of tiiis invention according to claim 10 The process which, 
is the inspection approach of conducting electrical-characteristics inspection of two or more image 
sensors arranged on the front face of a transparence substrate, and conveys the above-mentioned 
transparence "substrate, The process which holds the above-mentiohed tranisparencb substrate by the 
supporter, and the process which reverses the above-mentioned supporter in order to turn the rear . 
face of the abdve-inentidned tiraB^ ui>ward, It is characterized by equipping the rear 

face of the above-mentioned transparence substrate with the process which irradiates li^t,* andthe 
process which inspects the electrical characteristics of the abovfr-mentibried image sensor in the 
condition that the above-mentioned light is irradiated. 

[0015]' , 
[Embodiment of the hivention] Hereajfter, this invention is explained based on the operation gestalt 
shown in drawing 1 - dfavyingS . First, the principle of electrical-characteristics inspection of the 
CCD compbrient as an image sensor is explained'based on drawing 1 . The CCD component 1 is 
* arranged in the shape of a matrix in all directions on the front face of the transparence substrates 2, 
such as quartz glass, as shown iin (a) of drawipg 1- , and (b). And on the transparence substrate 2, two 
or more elecfrode 1 A coixesponding to .each CCD component 1 is formed, and as shown m *(c) of this 
drawing, each CCD coihponent 1 is connected to twb br mpre electrode 1 A through bump IB. 
Moreover, it filled up with under-filting 3 betw'een'tbie CCD component 1 and the transparence 
substrate 2, and the CCD .component 1, electrode 1 A, and the transp^ence substrate 2 of each other • 
are stuck througji under-filling 3. Arid in conducting electrical-characteristics inspection of the CCD 
conaponent 1, it irradiates Light L from the rear-face side of the transparence substrate 2 at the CCD 
component 1. The electrical signal by which photo electric conversion was carried out in the 
optpelectric transducer (not shown) of the CCD component 1 is detected through contact (probe) P 
which contacted each electrode 1 A electrically, arid electrical-characteristics inspection of the CCD • 
component 1 is conducted by the circuit tester which is not illustrated, 

[0016] As it ** and the test equipment 1 0 of this operation gestalt is ishown in (a) of drawing 2 , (b), 
and (a) of drawing s and (b) The migration deyice 11 movable in X, Y, Z, and the direction of theta, 
and the revCTsal device 12 attached in this migration deyice 11, The sui>p6rter 13 which is connected 
with this reversal device 12 possible [ forward inverse rotation ], and carries out adsorption 
maintenance of the transparence substrate 1 (chuck), The light source 14 (refer to drawings ) ^vvhich 
. irradiates light from ttat opening 13 A at the relar face of the transparence substrate 2 held by this 
chuck 13, It has the contactor 15 (refer to' drawirig 3 ) which has two or rnore probe 15A which 
detects the electrical signal generated in the CCD component 1 based on the exposure light of this 
light source 14 through two or more electrode 1 A, and electrical-characteristics inspection of two or 
more CCD components 1 (refer to drawing 1 ) oh the trainsparence substrate 2 is conducted 
automatically. Moreover, test equii)ment 10 is equipped with the conveyance device 16, and delivers 
the transparence subistrate 2 between a cassette (not shown) arid a chuck 13i through aim 16A. 
[0017] X stage 1 l A'which i^ aixanged on a pedestal 17 and moves in the direction of X as the . 
migration device 11 is shoWniii^(a) of drawing 2 . and (b). Y stege i iS which is aamged ori;*tins X 
stage 1 1 A, and moves in the direction of Y, Z stage 1 Ip wHch is^arranged on this Y stage 1 1$, and 
goes up Eunid d^ to^ directibr^^ inverse >ot^tim '• \ 

[ forward ] theta stage" 1 lb centen^ aDces. ;^en'i^^ o^. : 

the transpardace siA ilike&e aitef-iM 

substrate 2 hbld By the .btiuc^^^^^^^ the Y^atgy^^^ J A m<i' 1 IB m t^b ldi^ md ; 
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ttie diiection of Y Pisjunction of the probe 15A is carried put to the CCD compoBcnt 1 through Z • 
stiage llG m an inspection location. :^ ■ • :. . . 

[0018] A chuck IS is reversed thrb^ reversal device 12 with wh|ch Aeta^s^^^ was 
equipped. That is, when delivemg the transjparenCe^^^^^ 2, the field which supports ttie 
transparenQe substfate2 tumsmto a t^^^ . . 

transparence substrate 2, it is reyers.ed, and the field which supports tHe transparaice substrate 2 
turns into an inferior surface of tongue, O^ieniii^ 13A,of this chuck 13 is formed in the tip side of a 
chuck .13 according to the configiiratioii and inagmtude pf the transparence su^ 2j and that tip 
side is foiihed in the shape of a fi-ame. Moreover, a step is formed in the top ficp of a chuck 13 as 
supporter 13B over the dpeiungl3A perimeter, and the periphery edge of the transparence substrate 
2 is siq)ported by this supporter l3Ef . In this chuck- 13, the exhaust air way which is.open for iSree 
passage tQ evacuation equipment (not shown) is formed, and this exhaust air way is carrying out 
opening of the hoop directipn regular interv^s.of supporter 13B as hole 13C for adsprption in empty 
beam two or more parts. Therefore, with the evacuation by eyacuatipn equipment, the transparence 
substrate 2 is yacuum-adsorbed on supporter 13B, and it fixes. Moreoyer; penetration sectipn l^D 
into which arm 16A of the conveyance device 16 advances is formed in a chuck 13 according to the 
width of face of arm 16A, as an arrow head A shows, arm 1 6 A holding the transp.arence substrate 2 
advances into (a) of drawiD:g2 rijght above a chuck 13, a chuck 13 goes up to a Z. direction, and arm 
16A fits in in penetration section 13D, and hands, over the transparence substrate 2 to supporter 13B. 
[0019] Moreover, as shown in (a) of drawing 3 , and (b), predetermined spacing was vacated 
mutually, it has been arranged and the light source 14 was located in the bottom, the coiitactor 15 
was located in the bottom and the ligiht source 14 and a contactor 1 5 have cpuntered it mutually. As 
the light source 14 is shown in (b) of drawing 3 , it has condenser lens 14A which counters the 
downward contactor 15, and dust, such as particle, adheres to condenser lens 14A. And these both 14 

• and fhechuck 13 which placed the front face of the transparpnce substrate 2 upside down among 15 
repeat indexing and rise and fall through the migration device- 11, and the CCD component 1 15 
inspected. 

[0020] The contactor 15 is being.fixed on the pedestal 19 through the circuit tester section 18, as 
shown in (a) of drawing 3 , and (b). The Ug^ht source 14 vacates predetermined spacing, and is fixed 
above this contactor 15, and the chuck 13 is movable between the light source 14 and a contactor 15 
at X, Y, and a Z direction. A contactor 15 Moreover, for exauiple, two or moire probe 15A arranged • 
by two trains correspondinig to electrode lA of the CCD component 1 as shoym in this .drawing, It 
has heating unit 1 5B which is arranged among probe 15 A of two trains,, and heats the CCD 
component 1, and while two or more probe 15A contacts electrically each electrode 1 A of the CCD 
component 1, respectively at the time of inspection, heating unit 15B contacts the CCD component 
1. : , 

[0021] Next, actuation is explained. First,, if the transparence substrate 2 is picked out from a cassette 
(not shown) through arm 16A of the conveyance device 16 in the condition of having become 
upward as supporter 13B of a chuck 13 showed (a) of drawing 2 . and (b) and the transparence. 

• substrate 2 is conveyed to right above a chuck 13, while Z stage 1 IC will go up and handing over the 
transparence substrate 2 on supporter 13B, arm 16A fits in in penetration section l3D. Then, while 
evacuation equipment driyes and carrying out vacuum adsorption of the transparence substrate 2 in - 
supporter 13B, arm 16A retreats from a chuck 13. ■ • * 
[0022] Subsequently, a chuck 13 is reversed through the reversal device 12, the CCD component 1 
on the .transparence substrate 2 is turned downward, and the rear face of the transparence substrate 2 
is turned upwards. Then, if it advances between the light source 14 and a contactor 15 as it moves in 
X and the direction of Y through X and tiie.Y stages 1 1 A and 1 IB anid is shown in (a) of drav/ing 3 , 
after performing ahgnment of a contactor 1 5 and the CCD comiponent 1 through the aUgnment 
device which is not illustrated, the first CCD component 1 is moved to the inspection location of a 
contactor 15 through X and the Y stages 1 1 A and 1 IB. A chuck 13 descends to a Z direction through 
Z stage 1 1 C in this location, and while probe 1 5 A of a contactor 15 and electrode 1 A of the CCD 
component 1 contact electrically, heating unit 15B contacts the CCD component L And while 
heating the CCD component 1 to predetermined temperature (for example, 50 degrees C) by heating 
unit 15B, iigjit is irradiated from the light source 14. * . 
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[0023] With the CCD component 1, light is changed into an electrical signal through an optoelectric 
transducer, and an electrical signal is outputted through electrode lA; In a coiitactor 15, after 
detecting an electhc^ signal through probe 15A, an electrical signal is analyzed in the circuit tester 
section 1 8; and electrical-characteristics iiispectidri oJF the CGD cbmpdnent 1 is ended. After ending 
inspection of the first CCD component i; a chuck 13 goes uj? through Z stage IIG, and contact of the 
CCD component l and probe 15A is canceled. Subsequently, after C2u^^ out iiidexing of the CCD 
component 1 thrbugh Xand the Y stages ilA and IlB, it descends ihrough Z stage II C, and as the 
CCD component 1/ following probe ISA, and following heating unit ISB ineitioned above, while 
contacting, after inspecting this CCD component 1 by the exjibsure light from the light source 14, a 

• chuck 1 3 goes up througji Z stage 1 1 C» Aftejr ending inspection of all the CCD coihponents 1 by 
indexing of X and the Y stages 1 1 A and 1 lB;'the transparence substrate 2 held by the chuck 13 
retreats firom the tight source 14 and a contactor 15 through the ihigration device 1 1 , and nioves to 
the dehvery location of the transparence substrate 2. The CCD component 1 after insjpection is 
returned to the original location of a cassette through the conveyance device 1 6 in tliis location. 
Then, the new transparence substrate 2 is handed over by the chuck 13, and it inspects in the same 

way. * . ■ ... 

[0024] As explained above, according to this operation gestalt, X, Y, Z, and the migiration device 1 1 
movable in the direction of theta, The reversal device 12 with which theta stage 1 ID of this 
migration device 1 1 was equipped. The chuck 13 which is connected witt this reversal device 12, 
and holds the transparence substrate 2, The light source 14 which irradiates light at the rear face of 
the transparence substrate 2 held by this chuck 13, Smce it has the contactor 15 which has two or 
more probe 15A which detects the electrical signal generated in the CCD component 1 based on the 
exposure light of this Hght source 14 through two or more electrode lA, Electrical-characteristics 
inspection can be automatically conducted about the CCD component 1 on the transparence substrate 
2, carrying out indexing of the CCD component 1 for the transparence- substrate 2 held by thechiack 
1 3 through X of the migration device 1 1 , and the Y stages 1 1 A and 1 IB, 
[0025] Moreover, since the conveyance device 16 in which the transparence substrate 2 was 
conveyed was eslaMshed according to this operation gestalt, delivery^ of the transparence substrate 2. 
is automatable between a cassette and a chuck 13. Moreover, since a chuck 13 has supporter 13B 
which supports flie transparence substrate 2 at the periphery edge, it can secure opening 13A at the 
time of irradiating Ught to the transparence substrate 2 from the ligjit source 14. Moreover, since a 
chuck 1 3 has the flueway which carries but opening by two or more places of supporter 1 3B, it can 
carry out adsorption immobilization of the transparence substrate 2 certainly in supporter 13B. . 
Furthermore, since a chuck.l3 has penetration section 13D into which arm 16A of the conveyance 
device 16 advances, it can dehver the transparence substrate 2 smootUy between ann 1^ 
chuck 13. Moreover, since a contactor 15 has heating unit. 15B- which heats the CCD component 1, it 
can be inspected, heating the CCD corriponent 1; Moreover, the light source 14 is arranged above a 
chuck 1 3, the li^t source 14 is written downward, and dust, such as particle, does not adhere to the 
light source 14. ^ • ■ 

[0026] In addition, this invention is not restricted to the above-mentioned operation gestalt at all. 
This invention is applicable, althbugh the CCD component was mentioiied as the example and the 
above-mentioned operation gestalt explained it as an image sensor, the image.sensors^ for example, 
the MOS mold component, other than a CCD component. • 

[0027] * • ' ' 

[Effect of tiie Invention] According to invention ofthis mvention according to claim 1 to 10, the test 
equipment and the inspection approach of conducting autoihaticaUy electrical-characteristics 

• inspection of image sensors, such as a CCD component, can be offered, without making diist, such as 
particlci adhere to the hght sburce. ' 



[Translation done] 
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